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(54) CONSTANT FLOWRATE WATER SAVING VALVE AND SHOWER HEAD USING SAME 

(57) A constant f lowrate water saving valve is appli- 
cable to a fluid discharge part such as a shower head 
and discharges a sucked-air mixed water, which 
presents a feeling of large flow, in a water saving state 
even when a city water tap is fully opened. A constant 
f lowrate water saving valve comprises a valve body (2) 
having a peripheral wall (5) formed with a conical- 
shaped valve seat surface (4), which is varied in diame- 
ter from an inner diameter rj to an inner diameter r 2 (^ 
> r 2 ), a fluid inlet opening (6) on a side of the inner diam- 
eter r 1 , a vent flow opening (7) on a side of the inner 
diameter r 2 and a plurality of fluid radiant outflow open- 
ings (9) extending, while intersecting in an axial direc- 
tion with predetermined angular spacings, along the 
peripheral wall, and a movable valve disc (3) received in 
the valve body to be movable in the axial direction, the 
valve being such that when the movable valve disc is 
fully seated on the conical-shaped valve seat surface in 
the valve body, a fluid inlet opening side portion of the 
valve body communicates with an outside through 
respective upper edge side opening portions (9A) of the 
plurality of fluid radiant outflow openings and a vent flow 
opening side portion of the valve body communicates 
with an outside through respective lower edge side 
opening portions (9B) of the plurality of fluid radiant out- 
flow openings, and a shower head uses the constant 
f lowrate water saving valve. 
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Description 

[Technical Field] 

This invention relates to improvements in a con- s 
start flowrate water saving valve used by being 
attached to the outlet of a channel including a flow rate 
adjusting cock, such as a tap. and to a shower head 
having said constant flowrate water saving valve 
housed therein. Particularly, it relates to a constant flow- io 
rate water saving valve and to a shower head having the 
constant flowrate water saving valve housed therein, 
wherein the flow rate of fluid to be discharged is pre- 
adjusted to a particular value in the engineering design 
stage to make it possible to save water according to the 
surroundings in which it is used, and wherein air is 
sucked and mixed in the fluid during the discharge of the 
latter, the mixed fluid being discharged through the 
shower while retaining the momentum of its flow. 

[Background Art] 

As is known in the art, the city water system com- 
prises water taps attached to individual terminal chan- 
nels to allow a controlled amount of water to be 
discharged through the spout by turning on said tap. 
Users of such city water system often tend to turn on 
taps to a large extent to discharge a large wasteful 
amount of water even when they actually use a small 
amount of water. With the object of preventing wasteful 
discharge in connection with the utilization of such city 
water system, there have heretofore been developed 
water saving valves intended to limit the amount of dis- 
charge water by utilizing the fluid pressure as the flow 
rate increases due to the increasing degree of the open- 
ing of the tap. 

As an example of conventional water saving valve, 
there is known a water saving valve for use in flow rate 
adjusting cocks developed by the same applicant and 
disclosed in Japanese Laid-Open Utility Model Publica- 
tion No. 41 ,283 of 1991 . This water saving valve for use 
in flow rate adjusting cocks disclosed in Japanese Laid- 
Open Utility Model Publication No. 41,283 of 1991 is 
designed such that when the tap has been closed, the 
spherical valve body is abutting against a stop member 
under the action of the valve body urging means to shut 
the fluid channel, and when the tape is gradually turned 
on until the flow rate on the inlet side is W 1f the spheri- 
cal valve body is axially moved against the urging force 
of valve body urging means until it reaches an interme- 
diate position which lies away from the stop member 
and which maintains a channel between the stop mem- 
ber and a conical-shaped valve seat surface, allowing 
the fluid to be discharged at the flow rate w<\ from a fluid 
outlet opening through the channel between the stop 
member and the conical-shaped valve seat surface, and 
on the other hand when the flow rate on the inlet side 
increases to W 2 , the resulting fluid pressure forces said 



spherical valve body to abut against the conical-shaped 
valve seat surface against the urging force of the valve 
body urging means and thereby close the fluid outlet 
opening, thus shutting off the discharge of the f luid. That 
is, according to the one disclosed in Japanese Laid- 
Open Utility Model Publication No. 41,283 of 1991. it is 
arranged that the outflow of the fluid is shut off at the 
stage when the flow rate on the inlet side reaches W 2 ; in 
this point the arrangement has an inconvenient side to 
it. 

As for another example of a conventional water sav- 
ing valve, there is known a flow rate adjusting water sav- 
ing valve developed by the same applicant and 
disclosed in Japanese Laid-Open Utility Model Publica- 
tion No. 19.743 of 1993. This flow rate adjusting water 
saving valve disclosed in Japanese Laid-Open Utility 
Model Publication No. 19,743 of 1993 is designed such 
that when the tap has been closed, the spherical valve 
body is abutting against a stop member under the action 
of the urging means to shut the fluid channel, and when 
the tape is gradually turned on until the flow rate on the 
inlet side is W 1t the spherical valve body is axially 
moved against the urging force of valve body urging 
means until it reaches an intermediate position which 
lies away from the stop member and which maintains a 
channel between the stop member and a conical- 
shaped valve seat surface, allowing the fluid to be dis- 
charged at the flow rate w-i from a fluid outlet opening 
and from a fluid radial outflow opening through the 
channel between the stop member and the conical- 
shaped valve seat surface, and on the other hand when 
the flow rate on the inlet side increases to W 2 . the 
resulting fluid pressure forces said spherical valve body 
to abut against the conical-shaped valve seat surface 
against the urging force of the valve body urging means 
and thereby close the fluid outlet opening, but allowing 
the fluid to be discharged from the fluid radial outflow 
opening. This example of conventional water saving 
valve has not been adapted to fully function in the mat- 
ter of the regularity of flow of the fluid. Further, this 
arrangement requires a valve body urging means com- 
prising a coil spring or the like, thus having the problems 
that the number of parts is large and that the construc- 
tion is complicated. 

Further, a conventional water saving valve has 
been provided which is designed such that the fluid out- 
let opening is simply reduced in diameter (for example, 
a small hole of about 1 mm in diameter) as compared 
with the fluid inlet opening in the main valve body, in 
order to increase the flow rate by reducing the amount 
of water simply to achieve the saving of water. This con- 
ventional water saving valve having such fluid outlet 
opening of small diameter has the serious problem of 
the fluid outlet opening being choked, requiring regular 
cleaning in order to secure the passage through the 
fluid outlet opening. 

Accordingly, this invention relates to improvements 
in a constant flowrate water saving valve effectively 
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applied in a fluid channel containing a flow rate adjust- 
ing cock, such as a tap, particularly extremely effectively 
applied to a fluid discharge part, such as a shower 
head, the arrangement being such that a suitable 
amount of water is discharged in a state of regular flow 
which gives a feeling of affluent flow under water saving 
conditions even when the tap is operated in the direction 
of maximum degree of opening and such that the fluid is 
discharged through the shower in a state in which air is 
sucked and mixed therein during the discharge of the 
fluid. 

[Disclosure of the Invention] 

In achieving said object, the invention provide a 
constant f lowrate water saving valve comprises a main 
valve body basically in the form of a cylindrical body 
having a peripheral wall, a first inner diameter portion of 
inner diameter r 1 on one axial end side, a second inner 
diameter portion of inner diameter r 2 (n> r 2 ), a conical- 
shaped valve seat surface connecting said first and sec- 
ond inner diameter portions, a fluid inlet opening on the 
side associated with said first inner diameter portion, a 
ventilation opening of diameter r b on the side associ- 
ated with said second inner diameter portion, and a plu- 
rality of fluid radial outflow openings of diameter r a 
extending through the peripheral wall to cross the axis, 
and a movable valve member axially movably received 
in said main valve body. 

In this invention, the constant f lowrate water saving 
valve is arranged such that when said movable valve 
member comes into perfect valve seat abutment against 
said conical-shaped valve seat surface, the fluid inlet 
opening in said main valve body communicates with the 
outside through the upper edge-side opening portions 
of said plurality of fluid radial outflow openings and the 
ventilation opening in said main valve body communi- 
cates with the outside through the lower edge-side 
opening portions of said plurality of fluid radial outflow 
openings. 

Further, the constant f lowrate water saving valve of 
this invention is arranged such that when fluid is passed 
through the main valve body, air is sucked in through the 
lower edge-side opening portions of said fluid radial out- 
flow openings to be mixed in the fluid being discharged 

Further, in the constant f lowrate water saving valve 
of this invention, said movable valve member is com- 
posed of a sphere of outer diameter R (r 1 > R > r 2 , R > r a 
) or a modified sphere provided with a guide member 
and having a diameter R 0 (^> Rq> r 2 ) extending along 
an axis which is directed by said guide member and 
orthogonal to the central axis. 

The invention also provides an arrangement com- 
prising a shower head main body havinga valve receiv- 
ing portion, 

a constant f lowrate water saving valve attached to 
the valve receiving portion of said shower head 
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main body and having at least one fluid radial out- 
flow opening, 

a shower head discharge port attachment having a 
peripheral wall by which the fluid discharged from 
the fluid radial outflow opening in said constant 
f lowrate water saving valve is limited to the direction 
of the outflow axis, 

said constant f lowrate water saving valve compris- 
ing a main valve body basically in the form of a 
cylindrical body having a peripheral wall, a first 
inner diameter portion of inner diameter r 1 on one 
axial end side, a second inner diameter portion of 
inner diameter r 2 (^> r 2 ), a conical-shaped valve 
seat surface connecting said first and second inner 
diameter portions, a fluid inlet opening on the side 
associated with said first inner diameter portion, a 
ventilation opening of diameter r b on the side asso- 
ciated with said second inner diameter portion, and 
a plurality of fluid radial outflow openings of diame- 
ter r a extending through the peripheral wall to cross 
the axis, and 

a movable valve member axially movably received 
in said main valve body, 

said constant flowrate water saving valve being 
arranged such that when said movable valve mem- 
ber comes into perfect valve seat abutment against 
said conical-shaped valve seat surface, the side of 
said main valve body associated with the fluid inlet 
opening communicates with the outside through the 
upper edge-side opening portions of said plurality 
of fluid radial outflow openings and the side of said 
main valve body associated with the ventilation 
opening communicates with the outside through the 
lower edge-side opening portions of said plurality of 
fluid radial outflow openings. 

The constant flowrate water saving valve according 
to the invention arranged in the manner described 
above operates as follows. The constant flowrate water 
saving valve is installed in the fluid discharge terminal of 
the fluid channel, and when the flow rate adjusting cock 
is operated at its maximum degree of opening, the fluid 
from the fluid inlet opening in the main valve body is dis- 
charged in a water saving manner from fluid radial out- 
flow openings having a smalt area of opening as 
compared with the fluid inlet opening in the main valve 
body. 

When the spherical valve body comes into perfect 
valve seat abutment against the conical-shaped valve 
seat surface within the main valve body, the side of said 
main valve body associated with the fluid inlet opening 
communicates with the outside through the upper edge- 
side opening portions of said plurality of fluid radial out- 
flow openings and the side of said main valve body 
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associated with the ventilation opening communicates 
with the outside through the lower edge-side opening 
portions of said plurality of fluid radial outflow openings, 
whereby the fluid from the fluid inlet opening in the main 
valve body is radially discharged into the outside 
through the upper edge-side opening portions of the 
plurality of fluid radial outflow openings. On the other 
hand, when the fluid is passed through the main valve 
body, external air is sucked in through the lower edge- 
side opening portions of the plurality of fluid radial out- 
flow openings and gas-liquid mixed fluid is discharged 
through the ventilation opening in the main valve body. 

[Brief Description of the Drawings] 

Fig. 1 shows concrete examples of the constant 
flowrate water saving valve according to this invention; 
Fig. 1 A is a schematic side view, in section, showing a 
first embodiment thereof; Fig. 1B is a schematic side 
view, in section, showing a second embodiment thereof; 
and Fig. 1C is a schematic side view, in section, show- 
ing a third embodiment thereof. 

Fig. 2 is used for explaining experimental data on a 
constant flowrate water saving valve according to the 
second embodiment shown in Fig. 1 B; Fig. 2A is a 
schematic side view, in section, for explaining experi- 
mental data obtained when a ventilation opening 7 in a 
main valve body 2 is opened; and Fig. 2B is a schematic 
side view, in section, for explaining experimental data 
obtained when the ventilation opening 7 in the main 
valve body 2 is closed. 

Fig. 3 shows a concrete example of construction of 
a hand type shower head having a constant flowrate 
water saving valve of the invention housed therein; Fig. 
3A is a schematic side view, in section, showing various 
components in their separated state; and Fig. 3B is a 
schematic side view, in section, showing said compo- 
nents in their assembled state. 

Fig. 4 is shows a concrete example of the external 
appearance of a hand type shower head having a con- 
stant flowrate water saving valve housed therein; Fig. 
4A is a schematic front view thereof; and Fig. 4B is a 
schematic side view. 

Fig. 5 shows a concrete example of the external 
appearanceof a fixed type shower head having a con- 
stant flowrate water saving valve housed therein; Fig. 
5A is a schematic side view thereof, partly broken away, 
showing how it is installed; and Fig. 5B is a schematic 
sectional side view, with its main portion shown in sec- 
tion. 

[Best Mode for Embodying the Invention] 

A constant flowrate water saving valve and a 
shower head using said constant flowrate water saving 
valve according to the invention will now be described in 
detail with reference to the accompanying drawings 
showing concrete embodiments thereof. 



Fig. 1 shows concrete embodiments of the constant 
flowrate water saving valve according to the invention; 
Fig. 1 A is a schematic side view, in section, showing a 
first embodiment thereof; Fig. 1B is a schematic side 

s view, in section, showing a second embodiment thereof; 
and Fig. 1C is a schematic side view, in section, show- 
ing a third embodiment thereof. 

To start with, the basic arrangement of a constant 
flowrate water saving valve according to the invention 

10 will be described with reference to Figs. 1 A, 1 B and 1 C. 
A constant flowrate water saving valve 1 according to 
this invention is constituted basically by a combination 
of a main valve body 2 and a movable valve member 3 
disposed in said main valve body 2. The main valve 

15 body 2 is in the form of a cylindrical body which has a 
peripheral wall 5 forming a conical-shaped valve seat 
surface 4 with an inner diameter changing from r^o r 2 
(r-|> in the direction of flow of the fluid and which has 
a fluid inlet opening 6 on the side associated with said 

20 inner diameter r 1 and a reference end surface 8 having 
a ventilation opening 7 of diameter r b on the side asso- 
ciated with said inner diameter r 2 . 

The main valve body 2 has a plurality of fluid radial 
outflow openings 9 of diameterr formed in the peripheral 

25 wall 5 with the center of the openings located at an axial 
distance L from said reference end surface 8, said 
openings extending across the axis at predetermined 
angular intervals for example of 90° . The plurality of 
fluid radial outflow openings 9 formed in said peripheral 

30 wall 5 are chamfered as at 10 and 1 1 along their upper 
and lower edges, respectively. 

The main valve body 2 is provided at its peripheral 
wall 5 with a radially outwardly extending attaching 
flange 12 at the end associated with said fluid inlet 

35 opening 6. 

On the other hand, said movable valve member 3, 
according to the first embodiment shown in Figs. 1 A and 
1 B, is in the form of a perfect sphere of outer diameter R 
axially movably received in said main valve body 2. The 

40 outer diameter R of said movable valve member 3 in the 
form of a sphere is smaller than the inner diameter ^ of 
the main valve body 2 but greater than the inner diame- 
ter r 2 of the main valve body 2. Further, the outer diam- 
eter R of said movable valve member 3 in the form of 

45 said sphere is pre-designed to be greater than the inner 
diameter r a of the fluid radial outflow openings 9 in the 
main valve body 2. 

In contrast thereto, the movable valve member 3 
according to the third embodiment shown in Fig. 1C is in 

so the form of a modified sphere 3A provided with a guide 
member 3B and having an outer diameter Rq extending 
along an axis directed by said guide member 3B and 
orthogonal to the central axis. The outer diameter Rq of 
the modified sphere 3A is pre-designed to be smaller 

55 than the inner diameter r 1 of the main valve body 2 but 
greater than the inner diameter r 2 of the main valve 
body 2. The shape of said modified sphere 3A is not lim- 
ited to the one shown in Fig. 1C. 
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Of the constant flowrate water saving valves 
according to the invention, the one in the first embodi- 
ment shown in Fig. 1A is provided with an upper stop 
member 13 on the side associated with the fluid inlet 
opening in said main valve body 2 for limiting the axial 5 
movement of the movable valve member 3. After receiv- 
ing the movable valve member 3 in the main valve body 
2, the upper stop member 13 is fixed to one axial end 
side 2a of said main valve body 2, thereby defining the 
fluid inlet opening 6. On the other hand, a coil spring 
member CS is incorporated in said main valve body 2 
for pressing said movable valve member 3 toward said 
upper stop member 13. 

The coil spring member CS is urged in the direction 
to press said movable valve member3 against the valve 
seat surface 13a of the upper stop member 13, so that 
it is displaced in proportion to the magnitude of the fluid 
pressure which is external force and is pushed up to a 
position shown in phantom line in Fig. 1 A when the fluid 
pressure disappears. The upper stop member 13 limits 
the axial movement of the movable valve member 3 
received in the main valve body 2 and when an opposite 
fluid pressure acts on the constant flowrate water saving 
valve 1 , the movable valve member 3 abuts against the 
valve seat surface 13a of the upper stop member 13 to 
completely close the fluid inlet opening 6, thereby pre- 
venting backward flow of the fluid. 

The greatest feature of the construction of the con- 
stant flowrate water saving valves according to the 
invention is that the constructional elements of the inner 
diameters ^ and r 2 which determine the angle of incli- 
nation of the conical-shaped valve seat surface 4 in said 
main valve body 2, the outer diameters R and R 0 of said 
movable valve member 3, the inner diameter r a of the 
plurality of fluid radial outflow openings 9 formed in said 
peripheral wall 5, the diameter r b of the ventilation open- 
ing 7, and the axial distance L from the reference end 
surface 8 to the center of the fluid radial outflow open- 
ings 9, are selectively designed. 

In one embodiment shown in Fig. 1B, a preferred 
example of dimensioning is given: the inner diameter r 1 
= 9.5 mm, the inner diameter r 2 = 4.0 mm, the outer 
diameter R of said movable valve member 3 is 7.0 mm, 
the inner diameter r a of the plurality of fluid radial out- 
flow openings 9 formed in said peripheral wall 5 is 4. 0 
mm, the diameter r b of the ventilation opening 7 is 3.5 
mm, and the axial distance L from the reference end 
surface 8 to the center of the fluid radial outflow open- 
ings 9 is 6.7 mm. 

That is, by establishing the aforesaid dimensioning 
relation among the inner diameters r 1 and r 2 which 
determine the angle of inclination of the conical-shaped 
valve seat surface 4 in said main valve body 2, the outer 
diameter R of said movable valve member 3, the inner 
diameter r a of the fluid radial outflow openings 9, in this 
invention it can be arranged that when said movable 
valve member 3 comes into perfect valve seat abutment 
against said conical-shaped valve seat surface 4 within 



the main valve body 2, the fluid inlet opening 6 in said 
main valve body 2 communicates with the outside 
through the upper edge-side opening portions 9A of 
said plurality of fluid radial outflow openings 9 and the 
ventilation opening 7 in said main valve body 2 commu- 
nicates with the outside through the lower edge-side 
opening portions 9B of said plurality of fluid radial out- 
flow openings 9. 

The principle of the constant flowrate water saving 
valve 1 of this invention will now be described with refer- 
ence to Figs. 2A and 2B on the basis of experimental 
data. The constant flowrate water saving valve 1 shown 
in Figs. 2A and 2B has been designed by incorporating 
the example of dimensioning given above, and the fol- 
lowing test was conducted using this constant flowrate 
water saving valve 1 . As for the test conditions, said 
constant flowrate water saving valve 1 was placed in a 
pipe having a stop water pressure of 2.5 Kg/cm 2 , a max- 
imum delivery rate of 28 liter / min, and an inner diame- 
ter of 1 3 mm, and numerical measurements were taken 
at a position 30 cm downstream of the delivery port for 
comparison between a first state in which the ventilation 
opening 7 in the main valve body 2 is opened as shown 
in Fig. 2A and a second state in which the ventilation 
opening 7 in the main valve body 2 is closed as shown 
in Fig. 2B. When the source cock was controlled to set 
the delivery rate at 6 liter / min, the former state pro- 
vided 100g , whereas the latter state provided 70g . 
Similarly, when the source cock was controlled to set 
the delivery rate at 5 liter / min, the former state pro- 
vided 70g , whereas the latter state provided 50g . Fur- 
ther, when the source cock was controlled to set the 
delivery rate at 4 liter / min, the former state provided 
50g , whereas the fatter state provided 35g . 

As a result, it has been confirmed that in the state in 
which the ventilation opening 7 in the main valve body 2 
is opened as shown in Fig. 2A, the external air is sucked 
in through the plurality of fluid radial outflow openings 9 
and flows along the channel shown in dotted line in Fig. 
2A to be mixed with the water, in which mixed state it is 
discharged into the outside through the ventilation 
opening 7. That is, it has been confirmed that in this 
case, the mixing of the external air increases the 
amount of the discharged fluid by about 30%, whereby 
energy-increased shower water is obtained. The test 
results described above are supported by the phenom- 
enon called aeration. 

As for the concrete arrangement of a shower head 
using the constant flowrate water saving valve 1 of the 
above arrangement in this invention , hand type shower 
head 21 shown in Figs. 3 and 4 and a fixed type shower 
head 41 shown in Fig 5 will now be described in detail. 

The hand type shower head shown in Figs. 3 and 4 
is basically a combination of a shower head main body 
22, a flow rate controller 23 in the form of the constant 
flowrate water saving valve 1 received in said shower 
head main body 22, and a shower head discharge port 
attachment 24. 
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The shower head main body 22 is provided at one 
end side 22a with a channel hose member connector 25 
and is connected to a fluid channel through said chan- 
nel hose member connector 25. The other end side 22b 
of said shower head main body 22 is provided with a 5 
constant fiowrate water saving valve installing portion 

26 for installing said constant fiowrate water saving 
valve 1 . The shower head main body 22 has a channel 

27 for channel-connecting said channel hose member 
connector 25 and said constant fiowrate water saving 
valve installing portion 26. The side of said channel 27 
associated with the constant fiowrate water saving valve 
installing portion 26 is formed with a movable valve 
member entrance chamber 28 which said movable 
valve member 3 enters, whereas the real inner diameter 
r 3 of the channel 27 is designed to be smaller than the 
outer diameter R of the movable valve member 3 so as 
to be able to block the entrance of the movable valve 
member 3. 

The side of the shower head main body 22 associ- 
ated with the constant flowratewater saving valve install- 
ing portion 26 is provided with a threaded portion 29 for 
threadedly connecting said shower head discharge port 
attachment 24. 

On the other hand, in the hand type shower head 
21 using the constant fiowrate water saving valve 
according to the invention, the flow rate controller 23 
which is one of the structural requisites is constructed 
by the aforesaid constant fiowrate water saving valve 1 . 
A description of the detailed arrangement of this flow 
rate controller 23 is omitted by substituting the descrip- 
tion given above of the constant fiowrate water saving 
valve 1. In addition, in the concrete embodiment shown 
in Figs. 3A and 3B, it is not necessary for the flow rate 
controller 23 to have a coil spring member CS housed 
therein. The hand type shower head 21 has at least two- 
axis directionality in its manner of use, and there is a 
stop portion 28a for the movable valve member 3 in the 
direction Y which crosses the axis X of the constant 
fiowrate water saving valve 1 , so that when said mova- 
ble valve member 3 assumes a position shown in phan- 
tom line, the fluid radial outflow openings 9 and 
ventilation opening 7 are opened, and dust, rust and the 
like can be removed from the fluid radial outflow open- 
ings 9 and ventilation opening 7 when the fluid is dis- 
charged. 

In addition, in the concrete embodiment shown in 
Figs. 3A and 3B, said flow rate controller 23 is shown by 
way of example in combination with the constant flow- 
rate water saving valve 1 shown in Fig. 1 B. Alternatively, 
it may be in combination with the constant fiowrate 
water saving valve 1 shown in Figs. 1A and 1C. 

In the hand type shower head 21 using said con- 
stant fiowrate water saving valve, said shower head dis- 
charge port attachment 24 serves to fix said flow rate 
controller 23 in the channel of the fluid discharge termi- 
nal in the shower head main body 22 and comprises 
means by which the fluid discharged from the fluid radial 



outflow openings 9 in the constant fiowrate water saving 
valve 1 functioning as said flow rate controller 23 is 
restricted to the direction of the outflow axis. In the fig- 
ures, the reference characters P 1p P 2 , P3 denote pack- 
ings. 

The shower head discharge port attachment 24 is 
in the form of a cylindrical body comprising, at one axial 
end, a connector 30 adapted to be threadedly con- 
nected to a threaded portion 29 provided at the fluid dis- 
charge terminal of said shower head main body 22, and 
a valve receiving portion 31 for receiving said constant 
fiowrate water saving valve 1 , and, at the other axial 
end, a peripheral wall surface 32 by which the fluid dis- 
charged from the fluid radial outflow openings 9 in the 
constant fiowrate water saving valve 1 is restricted to 
the direction of the outflow axis. 

In the hand type shower head 21 using said con- 
stant fiowrate water saving valve, if said shower head 
discharge port attachment 24 is designed to have a suit- 
able axial dimension, the distance L 1 can be changed; if 
the distance Lj is increased, the radiating angle of the 
discharge fluid is reduced, enabling the fluid, at a con- 
stant flow rate, to act more strongly on the human body 
in a spotted pattern. If the distance L 1 is reduced, the 
radiating angle of the discharge fluid is increased, ena- 
bling the fluid, at a constant flow rate, to act on the 
human body in a dispersed pattern. 

On the other hand, the fixed type shower head 41 
shown in Fig. 5 is basically a combination of a shower 
head main body 42, a flow rate controller 43 constituted 
by the constant fiowrate water saving valve 1, and a 
shower head discharge port attachment 44. 

The shower head main body 42 comprises a chan- 
nel pipe member 45, an intermediate connecting mem- 
ber 46, and a shower head member 47. The channel 
pipe member 45 is provided at one end side 45a with a 
wall surface connecting threaded portion 48 adapted to 
be attached directly to the wall surface Wa and at the 
other end side 45b with a threaded portion 49 for 
threadedly fixing said intermediate connecting member 
46. The channel pipe member 45 forms a fluid channel 
50 extending axial ly therethrough. 

The intermediate connecting member 46 is pro- 
vided at one end side 46a with an internal threaded por- 
tion 51 adapted to be threadedly connected to the 
threaded portion 49 of the channel pipe member 45 and 
at the other end side 46b with a universal joint head 52 
having a spherical surface. The intermediate connect- 
ing member 46 forms fluid channel 53 axially extending 
therethrough. 

The shower head member 47 is provided at one 
end side 47a with a universal joint connecting means 54 
which is universal-connected to the universal joint head 
52 in said intermediate connecting member 46 and at 
the other end side 47b with an attachment securing por- 
tion 55 for threadedly connecting said shower head dis- 
charge port attachment 44. The shower head member 
47 forms a fluid channel 56 axially extending there- 
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through. 

The shower head member 47 has constant fiowrate 
water saving vatve installing means 57 disposed in an 
axiaily extending intermediate region of the fluid chan- 
nel 56 for installing said constant fiowrate water saving s 
valve 1 . The constant fiowrate water saving valve install- 
ing means 57 is composed of a flange 58, a constant 
fiowrate water saving valve fixing screw member 59. a 
packing 60, etc. In the case of this embodiment, said 
constant fiowrate water saving valve fixing screw mem- 
ber 59 corresponds to the upper stop member 13 in the 
constant fiowrate water saving valve 1 shown in Fig. 1 A 
and functions as an upper stop for the movable valve 
member 3 of the constant fiowrate water saving valve 1 . 

On the other hand, in the fixed type shower head 41 
using the constant fiowrate water saving valve accord- 
ing to the invention, the flow rate controller 43 which is 
one of the structural requisites thereof is constituted by 
the constant fiowrate water saving valve 1 described 
above. A description of the detailed arrangement of the 
flow rate controller 43 is omitted by substituting the 
description given above of the constant fiowrate water 
saving valve 1 . In addition, in the concrete embodiment 
shown in Fig. 5B, said flow rate controller 43 preferably 
has a coil spring member CS housed therein. Since the 
fixed type shower head 41 is always held downward, the 
movable valve member 3 is urged upward by the coil 
spring CS, whereby dust and the like can be removed 
from the fluid radial outflow openings 9 and the ventila- 
tion opening 7 when the fluid is discharged. 

In the fixed type shower head 41 using the constant 
fiowrate water saving valve, the shower head discharge 
port attachment 44 is substantially in the form of a cylin- 
drical body threadedly connected to said shower head 
member 47 and adapted to make a telescopic move- 
ment when turned. If the distance L 2 is increased by 
turning the shower head discharge port attachment 44, 
the radiating angle of the discharge fluid is reduced, 
enabling the fluid, at a constant flow rate, to act more 
strongly on the human body in a spotted pattern. If the 
distance L 2 is reduced, the radiating angle of the dis- 
charge fluid is increased, enabling the fluid, at a con- 
stant flow rate, to act on the human body in a dispersed 
pattern. 

[Industrial Applicability] 

According to the shower head 21 using the con- 
stant fiowrate water saving valveof this invention 
arranged as described above, the fluid discharged from 
the fluid discharge port 33 of said shower head dis- 
charge port attachment 24 is as follows. The user con- 
nects said shower head 21 to the fluid channel including 
a flow rate adjusting cock through the channel hose 
member or the like and opens the flow rate adjusting 
cock. When the fluid reaches the flow rate controller 23, 
the constant fiowrate water saving valve 1 of the inven- 
tion forming the flow rate controller 23 is activated, con- 



trolling the amount of discharge of fluid reaching the 
fluid inlet opening 6 of said constant fiowrate water sav- 
ing valve 1 so as to save water. 

in this case, since the constant fiowrate water sav- 
ing valve 1 is composed of a combination of the main 
valve body 2 and the movable valve member 3 received 
in the main valve body 2, even if the fluid radial outflow 
openings 9 in the main valve body 2 are made relatively 
large (to the extent which makes choking less liable to 
occur), it is possible to throttle the fluid radial outflow 
openings 9 by the movable valve member 3 to reduce 
the substantial hole diameter, thereby saving water and 
increasing the flow rate. 

That is, when the constant fiowrate water saving 
valve 1 of this invention is used by being set in a chan- 
nel, the movable valve member 3, when subjected to a 
fluid pressure, comes into perfect valve seat abutment 
against the conical-shaped valve seat surface 4 within 
the main valve body 2. thereby throttling the fluid radial 
outflow openings 9, controlling the amount of discharge 
of the fluid which reaches the fluid inlet opening 6 in the 
constant fiowrate water saving valve 1, so as to save 
water. 

On the other hand, when the movable valve mem- 
ber 3 comes into perfect vatve seat abutment against 
the conical-shaped valve seat surface 4 within the main 
valve body 2, the side of the main valve body 2 associ- 
ated with the fluid inlet opening 6 communicates with 
the outside through the upper edge-side opening por- 
tions 9A of the plurality of fluid radial outflow openings 9, 
while the side of the main valve body 2 associated with 
the ventilation opening 7 communicates with the outside 
through the lower edge-side opening portions 9B of the 
plurality of fluid radial outflow openings 9. In this case 
also, the fluid brought to the side of the main valve body 
2 associated with the fluid inlet opening 6 is radially dis- 
charged into the outside through the upper edge-side 
opening portions 9A of the plurality of fluid radial outflow 
openings 9, while the external air is sucked in through 
the lower edge-side opening portions 9B of the plurality 
of fluid radial outflow openings 9 and mixed with water 
along the channel shown in dotted line in Fig. 2A, in 
which mixed state it is discharged into the outside 
through the ventilation opening 7; thus, discharge fluid 
effectively containing external air can be obtained, and 
hence the massaging effect and clearing effect during 
shower can be enhanced. 

Claims 

1 . A constant fiowrate water saving valve comprising : 

a main valve body (2) in the form of a cylindrical 
body having a peripheral wall (5), a first inner 
diameter portion (4A) of inner diameter r-j on 
one axial end side, a second inner diameter 
portion (4B) of inner diameter r 2 > r£, a con- 
ical-shaped valve seat surface (4) connecting 
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said first and second inner diameter portions 
(4A, 4B). a fluid inlet opening (6) on the side 
associated with said first inner diameter portion 
(4A), a ventilation opening (7) of diameter r b on 
the side associated with said second inner 5 
diameter portion (4B), and a plurality of fluid 
radial outflow openings (9) of diameter r a 
extending through the peripheral wall (5) to 
cross the axis, and 

10 

a movable valve member (3) axially movably 
received in said main valve body (2), wherein 

when said movable valve member (3) 
comes into perfect valve seat abutment against 
saidconical-shaped valve seat surface (4), the 15 
fluid inlet opening (6) in said main valve body 
(2) communicates with the outside through the 
upper edge-side opening portions (9A) of said 
plurality of fluid radial outflow openings (9) and 
the ventilation opening (7) in said main valve 20 
body (2) communicates with the outside 
through the lower edge-side opening portions 
(9B) of said plurality of fluid radial outflow open- 
ings (9). 

25 

2. A constant f lowrate water saving valve as set forth 
in Claim 1 , wherein said movable valve member (3) 
is in the form of a sphere of outer diameter R > 
R > r 2 . R > r a ). 

30 

3. A constant f lowrate water saving valve as set forth 
in Claim 1 , characterized in that said movable valve 
member (3) is in the form of a modified sphere pro- 
vided with a guide member and having a diameter 

Ro (ri > Ro > r 2) extending along an axis which is 35 
directed by said guide member and orthogonal to 
the central axis. 

4. A shower head using a constant f lowrate water sav- 
ing valve comprising: 40 

a shower head main body (22) having a valve 
receiving portion (31), 



a cylindrical body having a peripheral wall (5), a 
first inner diameter portion (4A) of inner diame- 
ter r 1 on one axial end side, a second inner 
diameter portion (4B) of inner diameter r 2 Oi > 
r^, a conical-shaped valve seat surface (4) 
connecting said first and second inner diameter 
portions (4A, 4B), a fluid inlet opening (6) on 
the side associated with said first inner diame- 
ter portion (4A), a ventilation opening (7) of 
diameter r b on the side associated with said 
second inner diameter portion (4B), and a plu- 
rality of fluid radial outflow openings (9) of 
diameter r a extending through the peripheral 
wall (5) to cross the axis, and a movable valve 
member (3) axially movably received in said 
main valve body (2), 

said constant f lowrate water saving valve (23) 
being arranged such that when said movable 
valve member (3) comes into perfect valve seat 
abutment against said conical-shaped valve 
seat surface (4), the side of said main valve 
body (2) associated with the fluid inlet opening 
(6) communicates with the outside through the 
upper edge-side opening portions (9A) of said 
plurality of fluid radial outflow openings (9) and 
the side of said main valve body (2) associated 
with the ventilation opening (7) communicates 
with the outside through the lower edge-side 
opening portions (9B) of said plurality of fluid 
radial outflow openings (9). 



a constant flowrate water saving valve (23) 45 
attached to the valve receiving portion (31) of 
said shower head main body (22) and having at 
least one fluid radial outflow opening (9), and 

a shower head discharge port attachment (24) so 
having a peripheral wall (32) by which the fluid 
discharged from the fluid radial outflow opening 
(9) in said constant flowrate water saving valve 
(23) is limited to the direction of the outflow 
axis, 55 

said constant flowrate water saving valve (23) 
comprising a main valve body (2) in the form of 



8 



EP 0 856 691 A1 




EP 0 856 691 A1 




10 



EP 0 856 691 A1 




11 



EP 0 856 691 A1 




12 



EP 0 856 691 A1 



FIG. 5 




44 4-lb 



4-Sa, 




Wc 



48 



56 4 




C5 L z 



51 



13 



EP0 856 691 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP97/02693 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 F16K17/34, A47K3/22, B05B1/32, EO3C1/084 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 6 F16K17/34, A47K3/22, B05B1/32, E03C1/084 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho ^ 1921 - 1996 

Kokai Jitsuyo Shinan Koho 1971 - 1996 

Toroku Jitsuyo Shman Koho 1995 - 1997 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



DB, 2607393, Al (Hermanus) , 
August 25, 1977 (25. 08. 77), 
Figs. 1 to 11 & FR, 2342101, Al 

JP, 7-14445, Y (TOTO Ltd.), 
April 10, 1995 (10. 04. 95) , 
Claim 

JP, 3-165853, A (TOTO Ltd.), 
July 17, 1991 (17. 07. 91) , 
Claim (Family: none) 

JP , 3-41283, U (Masahiro Hirata) , 
April 19, 1991 {19. 04. 91) , 
Claim 



1, 4 



1, 4 



1, 4 



1, 2, 3 



JP, 57-15395, Y (Yutaka & Co. 
March 31, 1982 (31. 03. 82), 
Claim 



Ltd.) , 



JP, 61-31252, Y (Keihin Seiki Mfg. Co., Ltd.), 



|X | Further documents are listed in the continuation of Box C | | See patent family annex. 



* Special categories of cited d 

"A" document defining the general state of the an which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (is specified) 
"O" document referring to an oral disclosure, use, exhibition or other 



date and not in conflict with the application but cited t 
the principle or theory underlying the invention 

"X- document of particular relevance; the claimed invention cannot he 
considered novel or cannot be considered to involve an inventive 
lis 



*P* document published prior to the international filing date but later than 
(he priority date claimed 



"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

of the same patent family 



Date of the actual completion of the international search 
October 22, 1997 (22. 10. 97) 



Date of mailing of the international search report 

November 11, 1997 (11. 11. 97) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISAmO (second sheet) (July 1992) 



14 



